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High-Fidelity Torso Model *

» Background: Head-Neck (HN) model and Torso model

— Previously completed HN model and Torso model provided proof of
concept for wound injury modeling & simulation

* Motivation: Joining of the HN model with Torso model broadens
the applicability of the model.

— Allows for investigation into the validity of currently published
theories on wound injury (e.g. suggestion that vasculature acts as a
wave guide into the brain as a possible TBlI mechanism)

— Allows for investigation into the impact of boundary conditions on
truncated models (HN or Torso only) and whether simulations
utilizing truncated models are acceptable for use when
computational expense is to be minimized.

e Current Status: Models joined
— Analysis to verify continuity at junction completed

— Assessments on boundary condition impact ongoing @ Sandia

National _
Laboratories
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Digital Head & Neck Model

* Previously Completed Head-Neck Model [2]:

— Fully Compatible with torso model for use in joined head, neck, and torso
simulations.

— Anatomically correct distributions of bone, white & gray brain matter,
membranes (falx & tentorium), cerebral spinal fluid (CSF), sinus air, &
scalp/muscle inlmm resolution.
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[2] Taylor P., LudW|gsen J., Ford C., “Investlgatlon of Blast-Induced Traumatic Brain Injury,” @ ﬁg?inﬁall
3 Brain Injury, 28(7), 879-895, 2013 Laboratories
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Digital Torso Model

 Previously Completed Torso Model

— Anatomically correct distributions of bone, cartilage, intervertebral discs,
vasculature/blood, airways, lungs, heart, kidneys, liver, stomach, stomach
interior, spleen, spinal cord, cerebral spinal fluid, larynx, thyroid, stomach cavity,
muscle and fat/skin in 2mm resolution.

@ Sandia
National
Laboratories
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Head-Neck Model Modifications

» Segmentation and Inclusion of Vasculature, Intervertebral Discs,
Larynx, and Airway: Constructed from CT and color images from
the Visible Human Project [1] data.

Vasculature Segmentation Intervertebral Disc Segmentation
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[1] National Institutes of Health, 2007, “The Visible Human Project,” National Library of Medicine @ National
5 http://www.nim.nih.gov/research/visible/visible_human.html Laboratories
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Joined Head, Neck, & Torso (HNT) Model

* Includes continuous structures such
as the spinal cord and vasculature

* Musculature not currently included in
HN portion. Musculature in torso
portion currently modeled as the same
skin/fat material that exists in HN.
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Frontal Blast Simulations

 HN, Torso, and HNT models all subject to a 360kPa (260kPa
overpressure) frontal blast simulation with identical boundary conditions.

@ Sandia
National
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